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Establishment of Dynamic Constitutive Equation for TC18 Titanium Alloy Based on J-C Model

Jia Baohua, Liu Siyong, Li Ge, Liu Xiang, Wang Dandan
(Inner Mongolia University of Science and Technology, Baotou 014010, China)

Abstract: A quasi-static compression experiment at room temperature was performed on the TC18 titanium alloy using
an electronic universal testing machine to obtain the experimental data of the alloy under quasi-static conditions.
According to the experimental data, the dynamic mechanical properties of TC18 titanium alloy at 298 K, 523 K, 773 K
and 1 023 K with strain rates of 500 s™', 1 000 s ' and 1 500 s ' were tested using a split Hopkinson pressure bar.
And the stress-strain curves of the alloy under dynamic compression at high temperatures were obtained. Based on the
above experimental data, the J-C model was used to fit the dynamic plastic constitutive relation of the alloy under high
strain rate. Finally, the dynamic plastic constitutive equation of the alloy at high temperature was established. The
analysis of the model results show that the model can predict the plastic flow stress of TC18 titanium alloy under high
temperature and impact load.
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Table 1 Chemical composition of TC18 titanium alloy bar
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Fig. 1 Comparison diagram of calculated data by formula(6)

and a quasi-static stress-strain curve
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Fig.2 Comparison diagram of calculated data by formula(9)

and a quasi-static stress-strain curve
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Fig.3 Comparison diagrams of calculated data by formula(12) and dynamic experimental stress-strain curves at

normal temperature; (a)500 s™'; (b)1000s™"; (c)1500s™"
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Fig.4 Comparison diagrams of calculated data by formula(16) and dynamic experimental stress-strain curves at

high temperatures: (a)500 s™'; (b)1 000 s™"; (¢)1500s™"
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